Fat embolism syndrome (FES) is defined as a variant of posttraumatic pulmonary insufficiency following long-bone musculoskeletal trauma or surgical repair. FES is a serious life-threatening complication characterized by the simultaneous occurrence of pulmonary and neurological symptoms as well as skin and mucosal petechiae. Although frequently asymptomatic and commonly seen following bone manipulation, fatty emboli are rarely found in patients undergoing total joint arthroplasty. Embolic signals from fatty emboli have been detected by transesophageal echocardiography (TTE) and transcranial Doppler (TCD); however, they have rarely been documented in the lower extremity. A patient is described with multiple fatty emboli demonstrated during a venous duplex examination.
Fat embolism syndrome (FES) is defined as a variant of posttraumatic pulmonary insufficiency following long-bone musculoskeletal trauma or surgical repair. FES is a serious life-threatening complication characterized by the simultaneous occurrence of pulmonary and neurological symptoms as well as skin and mucosal petechiae. 1 Fatty emboli are frequently asymptomatic and commonly seen following bone manipulation; however, FES is seldom seen in patients undergoing total joint arthroplasty. 2 Embolic signals from fatty emboli have been detected by transesophageal echocardiography (TEE) in patients undergoing total hip replacement 3 ; however, they have rarely been documented in the lower extremity by venous duplex. A patient is described with multiple fatty emboli demonstrated during a venous duplex examination.
Case Presentation
An African American woman in her early 70s was referred to the vascular laboratory 24 hours after right total knee replacement for a right lower extremity venous duplex examination to rule out deep venous thrombosis (DVT). The patient presented with no confusion, shortness of breath, or petechial rash, and the venous duplex examination revealed no evidence of deep or superficial venous thrombosis in the right lower extremity veins.
During the pulsed-wave Doppler portion of the venous duplex examination, there were numerous abnormal, intermittent audible chirps heard when interrogating the right femoral and popliteal veins. These short, high-pitched bursts are commonly referred to as high-intensity transient signals (HITS) 4 and can also be seen as periodic bright areas in the spectral trace (Figure 1a ,b). HITS were significant in the distal femoral and popliteal veins; however, the prevalence was decreased in the more proximal deep vein segments.
Color Doppler and B-mode sampling of the venous blood flow also revealed abnormal findings. There were small, echogenic foci demonstrated by both modalities (Figures 2 and 3 ), as well as trailing edges of color visualized posterior to the vessel being interrogated (Figure 4a ,b). All of these findings were consistent in frequency with the spectral trace HITS demonstrated by Doppler spectra.
The referring physician was notified of the abnormal findings and suspicion of fatty emboli. Consequently, the patient was transferred to the telemetry unit for continuous oxygen saturation and cardiac monitoring. Over the next 48 hours, the patient demonstrated no pulmonary or neurological symptoms, and a follow-up venous duplex sonographic examination was performed on postoperative day 3. There was no evidence of DVT, and the presence and frequency of fatty emboli HITS were similar to the initial examination. The patient remained asymptomatic with normal oxygen saturation and was later transferred to a rehabilitation facility where she was discharged on postoperative day 12.
Discussion
Venous thromboembolic disease (VTE) poses a significant risk in patients undergoing total joint arthroplasty, and various pharmacologic and mechanical prophylactic measures are available to minimize its occurrence. Despite a lack of comorbid conditions and Coumadin prophylaxis, a postsurgical venous duplex examination was ordered on this patient by the orthopedic surgeon. VTE prophylactic standards in our institution are typically low molecular weight heparin, Coumadin, or mechanical prophylaxis, which is based on a preoperative risk assessment.
Our vascular laboratory has performed several hundred venous duplex examinations in patients who have undergone arthroplasty, or long-bone musculoskeletal trauma. The detection of fat emboli during this evaluation was a unique finding.
Although the echogenic foci seen by B-flow and color Doppler are distinctively impressive, the audio signature "chirp" of spectral Doppler HITS should be considered more definitively diagnostic than the visual components. Audible chirps can be recorded on a VCR for review. Vascular technologists can consistently hear these chirps by performing a transcranial Doppler (TCD) with agitated saline and valsalva maneuver on patients with a patent foramen ovale.
Embolic HITS can be distinguished from other sonographic artifacts because fat globules are larger than the surrounding red blood cells and have different acoustic impedances. Therefore, the incident sonographic beam is reflected with increased intensity and is more likely to be unidirectional, whereas artifacts tend to be bidirectional. 2 Although this study was challenging and enlightening, several unresolved questions surround this case:
1. Why were fatty emboli noted with similar frequency on postoperative day 3? (Contralateral common femoral vein assessment on days 1 and 3 never demonstrates any evidence of HITS.) 2. Is this case unique, or can lower extremity duplex sonography provide additional information in the diagnosis of FES? 3. If this patient had an intracardiac right to left shunt, would the presence of fatty emboli in the lower extremity have resulted in confusion or a cognitive decline? 4. Should patients undergoing lower extremity total joint arthroplasty undergo pre-and postoperative cognitive assessment? 5. If cognitive concerns exist, should a TCD examination with agitated saline be performed prior to total joint arthroplasty?
Although fatty emboli have been detected by TEE, detection of this condition during venous duplex evaluations has rarely been documented. 5 Since FES was initially described, it has remained one of the least clearly understood complications of trauma. 6
Summary
FES is commonly encountered following long-bone musculoskeletal trauma yet is infrequently noted in patients who have undergone total joint arthroplasty. FES is potentially life-threatening and can result in serious pulmonary and neurological complications. Sonographers should be aware of this anomaly and recognize its presentation in lower extremity venous duplex sonography.
